Functional analysis of the ALG3 gene encoding the Dol-P-Man: Man5GlcNAc2-PP-Dol mannosyltransferase enzyme of P. pastoris.
N-glycans are synthesized in both yeast and mammals through the ordered assembly of a lipid-linked core Glc(3)Man(9)GlcNAc(2) structure that is subsequently transferred to a nascent protein in the endoplasmic reticulum. Once folded, glycoproteins are then shuttled to the Golgi, where additional but divergent processing occurs in mammals and fungi. We cloned the Pichia pastoris homolog of the ALG3 gene, which encodes the enzyme that converts Man(5)GlcNAc(2)-Dol-PP to Man(6)GlcNAc(2)-Dol-PP. Deletion of this gene in an och1 mutant background resulted in the secretion of glycoproteins with a predicted Man(5)GlcNAc(2) structure that could be trimmed to Man(3)GlcNAc(2) by in vitro alpha-1,2-mannosidase treatment. However, several larger glycans ranging from Hex(6)GlcNAc(2) to Hex(12)GlcNAc(2) were also observed that were recalcitrant to an array of mannosidase digests. These results contrast the far simpler glycan profile found in Saccharomyces cerevisiae alg3-1 och1, indicating diverging Golgi processing in these two closely related yeasts. Finally, analysis of the P. pastoris alg3 deletion mutant in the presence and absence of the outer chain initiating Och1p alpha-1,6-mannosyltransferase activity suggests that the PpOch1p has a broader substrate specificity compared to its S. cerevisiae counterpart.